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ecent studies (1, 2) have demon-
trated that the effect of PTH on bone
ineral density (BMD) is rather compli-

ated. With the introduction of teripa-
atide for the treatment of
steoporosis, the relationship between
TH and BMD has been readdressed.
atients with primary hyperparathy-
oidism are well recognized to have
emineralization of bone, particularly
ortical bone such as is present in the
istal third of the radius (3–5). Post-
enopausal women who are given daily

njections of whole molecule 1–84 PTH
1, 2) or teriparatide (1–34 PTH) (6)
ave an anabolic effect on bone, partic-
larly of the trabecular type in the lum-
ar spine. This effect is also seen in
ales with a similar pattern of bone

rowth, predominantly in the lumbar
pine (7, 8). Several reports of men and
omen with chronic hypoparathyroid-

sm demonstrate modest increases in
one density (9–12). In this context, we
resent an 85-yr-old man with long-
tanding idiopathic hypoparathyroidism
ho had markedly increased BMD by
ual energy X-ray absorptiometry
DXA) (T-score lumbar spine 10.6, total
ip 4.2, total body 4.5). Peripheral
uantitative computed tomography
pQCT) demonstrated a marked in-
rease in the strength index value of
he distal radius, most prominently of
he distal 4%, which is primarily trabec-
lar bone. He had no history of frac-
ure. Laboratory studies revealed a

ecrease in bone turnover markers. a

Visit the Internet home of the
ase Report

his 85-yr-old white male has been fol-
owed at our University Hospital Meta-
olic Bone Clinic for idiopathic
ypoparathyroidism since soon after it
as diagnosed in 1976 by an incidental
nding of a low serum calcium on rou-
ine laboratory work. Over the years,
is control was excellent, while taking
00 mg calcium as carbonate three
imes a day along with 0.25 �g calcitriol
wice a day and restriction of phos-
hate intake. In 2004 we obtained a
one density study because of his age
nd history of being on chronic pheno-
arbital therapy (remote history of a
eizure), despite the fact he had lost
ittle height since his youth and had
ustained no fractures. He had no other
edical problems except for hyperten-

ion, and had no family history of os-
eoporosis. He had been a professional
ngineer and a corporate executive, led
n active, healthy lifestyle, and contin-
es to play golf and tennis but never
ttempted to swim. He denied exposure
o lead, fluoride, or any chemical or en-
ironmental toxin.

hysical exam was unremarkable except
or mild scoliosis. He had a normal size
nd shape of his mandible, no kyphosis,
nd no torus palitinus. Chvostek and
rousseau signs were always absent.

fter we obtained the results of his
XA, a work up for metabolic bone dis-
ase was initiated including serum
hemistries, bone turnover markers,

nd LRP-5 gene analysis.

Endocrine Fellows Foundation w
ethods

QCT Methodology (13)

QCT (Norland-Stratec XCT-2000, Stratec
edizintechnik GmbH, White Plains, NY)
as used to determine cross-sectional
eometry and volumetric density (vBMD)
t three locations in the distal third of
he nondominant forearm. Axial slice
cans were made at 4%, 15%, and 30% of
he forearm length as measured from the
istal border of the radio-ulnar joint. A
lice thickness of 2.3 mm, planar voxel
ize of 400 �m, and standard cortical and
rabecular bone and soft tissue thresh-
lds were used. For each slice the total,
ortical, and trabecular vBMD, cross-
ectional areas and strength index
density-weighted polar moment of iner-
ia) were determined by the software.
omparison was made to reference data

rom a group of 39 male subjects with a
edian age of 30 (range 18–38) made in

he same instrument and protocol.

erum N-telopeptide and osteocalcin
ere assayed by Quest Diagnostics Ni-
hols Institute. Bone-specific alkaline
hosphatase was assayed by Esoterix.
ther laboratory tests were performed
y the Clinical Pathology Department,
niversity Hospital, Syracuse, NY.

xons 2–4 of the LRP5 gene, where de-
ects have been shown to cause high
one density disease, were examined

or mutations (studies were performed
t the Division of Bone and Mineral Dis-
ases, Washington University School of
continued on page 3
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LETTER FROM THE PRESIDENT

Each time I leave one of the EFF scientific meetings where I have a chance
to meet and spend time with groups of endocrine fellows, I feel energized
by the experience. This past weekend (January 31st) was no exception
when the EFF and The ADA presented a Scientific Forum before the ADA’s
PostGraduate Course in San Francisco. The faculty was superb, and the
formal lectures coupled with workshops were outstanding with excellent
interaction between the speakers and the attendees. Once again each fac-
ulty member told me how much they enjoyed talking with fellows from
different programs around the country and asked to be invited again. It

oints out to me how much senior physicians recognize the importance of what the Endocrine Fellows Foun-
ations’ programs are doing and how much your questions and interest excites them. It also confirms that
he time, thought, and energy given by the EFF Board and staff is justified.

clearly remember when there was no Endocrine Fellows Foundation and no attention was given to all of
ou, the future thought leaders, care givers, researchers, and educators. As a result of the EFF activities,
ther organizations have begun creating new opportunities for endocrine fellows. I am pleased that you all
ill be able to have more programs that will help you as you move forward with you careers. The Endocrine
ellows Foundation will continue to satisfy the unmet needs of fellows and we look to you to let us know
ew areas in which the Endocrine Fellows Foundation can be helpful to you and future fellows.

or the past 9 1/2 years, every fellow who has participated in the EFF activities has come to know Marilyn
ishman, the Endocrine Fellows Foundations Executive Director. She has been called the “mother of endo-
rine fellows” because she has been a central figure in the lives of every endocrine fellow with whom she
as come in contact. From arranging every aspect of the scientific meetings to helping with applications for
esearch and preceptorship grants, facilitating the publication of this newsletter, the web site, coordinating
rant reviewers, and making travel and hotel arrangements for fellows, guest faculty, and the Board, and
uch more, Marilyn has been the fulcrum of the organization.

t the October Board meeting she announced that she will be retiring by July 1st of this year. There will be
significant void in the EFF when she leaves. Her imprint will be with us as long as there is an Endocrine

ellows Foundation. Marilyn’s dedication, loyalty, integrity, and sincerity of purpose is recognized by whom-
ver she comes in contact. Members of the pharmaceutical industry, who have been so generous in helping
he Endocrine Fellows Foundation fulfill its mission, have been engaged because of Marilyn’s personality,
assion, positive energy, and yes, persistence.

e will miss her, you certainly will miss her, and we wish her well in her new life in retirement, which I
now will be filled with challenges that will be made better by her presence.

herman M. Holvey, M.D.
resident, Endocrine Fellows Foundation
mia
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arkedly Elevated Bone Density in a Man with Longstanding
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edicine, St. Louis, MO). Coding exons
–4 and the adjacent mRNA splice sites
f LRP5 were amplified by PCR, using
ur patient’s genomic DNA (from blood

eukocytes), and sequenced in both di-
ections. Primers used for PCR and
NA sequencing were reported in Gong
t al. (14). DNA sequence chromato-
rams were examined visually and by
sing AlignX software (VectorNTI; In-
itrogen, Carlsbad, CA).

esults

nitial BMD measurement revealed re-
arkably dense bone (Table 1). A re-
eat DXA using a Hologic QDR 4500
achine revealed confirmatory results.

outine radiographs of the spine re-
ealed a normal appearance with no
ompression fractures and minimal de-
enerative changes (Fig. 1A). Computed

Table 1
BMD Measured on GE Lunar DPXIQ

L1–
L4

Total
Hip

Total
Body

Distal 3rd
Radius

BMD (g/cm2) 2.51 1.64 1.58 0.85
T score 10.6 4.2 4.5 �0.2
Z score 11.5 5.5 5.5 1.2
p

ndoTrends
omography (CT) scan of spine and pel-
is revealed mild to moderate increase
n density with prominence of the tra-
eculi (Fig. 1B). A quantitative CT of
he ultra-distal radius showed structur-
lly strong bone with a strength index

igure 1. A, X-ray of the spine, showing straig
otable is the lack of degenerative joint diseas

rominence of trabeculae.
alue (density adjusted cross-sectional
olar moment of inertia), which was 1.5

D greater than the aforementioned
ounger control group. The strength

continued on page 4

mmetric and well-delineated vertebral bodies,
compression. B, CT of the spine and hip. Note
ht, sy
e or
3
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continued from page 3

ndex value of the distal 15% of the ra-
ius was 0.7 SD above the control val-
es, whereas the distal 30% was �0.1 SD

elow control (Table 2).

lood tests demonstrated low bone
urnover markers (Table 3). Serum PTH
as always undetectable. Other labora-

ory tests including serum lead, copper,
uoride, prostate-specific antigen, and
K-BB were either low or normal.

ain-of-function mutations in exons 2–4
f the LDL receptor-related protein 5
LRP5) gene have been identified as the
ause of benign high bone mass and
igh bone mass disease, in familial and
poradic cases (15, 16–19). Accordingly,
sing genomic DNA from our patient,
xons 2–4, and the adjacent mRNA
plice sites were examined for muta-
ions. However, no mutations were de-
ected in exons 2–4 of the LRP5 gene
hat would explain our patient’s high
one mass.

iscussion

ur 85-yr-old man with longstanding idio-
athic hypoparathyroidism had markedly

ncreased BMD by DXA with the greatest
ncrease being in the lumbar spine (tra-
ecular bone), the least increase being in
he distal radius (cortical bone) and the
ntermediate increase being in the total
ip (mixture of cortical and trabecular
one) (Table 1). These DXA values corre-

ate with the strength index values ob-
ained in the distal radius by pQCT
here the strongest bone was in the pri-
arily medullary area (distal 4%), was

east in the primarily cortical area (distal
0%, and intermediate in the area of com-
ined cortical and trabecular bone (distal
5%) (Table 2). Probably as a result of
hese structural properties of his bones,
ur patient had never sustained a frac-
ure and had normal appearing radio-
raphs.

RP5 is a major component of the Wnt
ignaling pathway, which activates os-
eoblasts and promotes bone growth.
efects in LRP5 affect bone accrual in

wo ways: 1) homozygous deactivating
utations found throughout the gene

nd inherited as autosomal recessive
ause osteoporosis-pseudoglioma syn-

rome, a low bone density disorder
14), and 2) heterozygous activating
utations in exons 2–4 cause benign

igh bone mass in some families (15,
6) and high bone mass disease in oth-
rs (17–19). Features of high bone mass
isease, caused by gain-of-function LRP5
utation, can include prominent jaw,

orus palatinus, neurological problems,
ense skull, and thickened cortices of

ong bones (15–19). However, no muta-
ions in exons 2–4 of LRP5 were found
n our patient; other genetic factors

ay be involved.

atients with chronic hypoparathyroid-
sm of several causes have had increased
MD primarily of the lumbar spine. Abu-
assa (9) reported on women who had
ypoparathyroidism from surgery for thy-
oid cancer and for hyperparathyroidism
nd whose BMD was measured by dual
hoton absorption. The highest mean
-score of both groups of patients was at

he lumbar spine where the T-score of
he thyroidectomized patients was 1.21 �

.05, and was 1.09 � 0.03 in the parathy-
oidectomized patients. The highest
-score at all sites was not reported.
owever, the pattern was similar to our
ata with the greatest increase being in
he lumbar spine, followed by the hip
nd lastly, the radius.

he Duan paper (12) reported on post-
enopausal women with postsurgical

thyroidectomy) hypoparathyroidism.
MD measurements were compared with
ge-matched controls and showed higher
ean values at the lumbar spine and
roximal femur, but not at the distal ra-
ius. The T-score at the spine was 1.26 �

.1 (control group T-score � 1.07 � 0.27),
hereas the proximal femur showed a
ean value of 0.97 � 0.06 (control �

.85 � 0.01). Their study also looked at
ortical bone and showed that these
omen had their bone loss slowed by

he lack of PTH, when compared with age
atched controls.

Table 2
Results of pQCT of the Radius

Site

Control
Group Subject Data

Mean SD
Data
Point

SD above
Mean

Radius 4% 490.9 97 633.3 1.5
Radius 15% 412.6 86 476.9 0.7
Radius 30% 339.1 71.7 335 �0.1
he Chan paper (10) reported on pa-
ients with idiopathic and postthyroid-
ctomy hypoparathyroidism. The
ighest T-scores were at the lumbar
pine with a mean of 2.06 � 1.07. The
ean lumbar spine Z-score in patients
ith idiopathic hypoparathyroidism
as 1.68 � 0.32. This paper also shows

he greatest bone growth in the lumbar
pine, and a lesser increase in the femo-
al neck. The radius was not measured
n this study.

ur patient with longstanding idio-
athic hypoparathyroidism had lumbar
pine T and Z scores far greater than
eported in the previous papers. He
lso had a markedly increased total
ody BMD. The increased BMD in our
atient and those reported in the litera-
ure is primarily in trabecular bone and
east in cortical areas. Our patient’s
MD increases are much greater in
agnitude, while maintaining a similar
istribution.

he BMD changes between hypopara-
hyroid patients and those given inter-
ittent PTH are similar, as described

bove. However, markers of bone turn-
ver are opposite. Orwall et al. (7)

ooked at males given 1,34 PTH inter-
ittently, and found a dose-dependent

ncrease in bone turnover. This vali-
ates a similar observation noted in an
arlier paper by Kurland et al. (20) A
imilar result occurred with 1,84 PTH,
here bone turnover was increased in
dose-dependent manner (1, 2).

hese results are in contrast to the low
one turnover markers we observed in
ur patient, and to results of patients
ith a hypoparathyroid state where
arkers of bone turnover are generally

uppressed (21). It is important to em-
hasize that when comparing the end-
oint of BMD, both hypoparathyroid
atients and those treated with inter-

Table 3
Serum Bone Turnover Markers Based on

Mean of Multiple Assays

Patient
Normal
Range

Osteocalcin 12.4 ng/ml (11.3–35.4)
BSAP 12 ng/ml (2–24)
N-telopeptide 8.5 nmol BCE/

liter
(10.7–22.9)
EndoTrends
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continued from page 4

ittent PTH display increased trabecu-

ar bone growth, most notably at the
umbar spine. However, bone turnover

arkers are suppressed in the former,
hereas significantly elevated with ei-

her 1,34 or 1,84 intermittent PTH dos-
ng. These data suggest different

echanisms for growth, with the simi-
arity being a net difference between
ormation and resorption that leads to
verall bone accrual.

ast and purely speculative, it is at
east theoretically possible that sup-
ression of parathyroid function in-
uced by a calcimimetic may some day
e found useful for the treatment of os-
eoporosis.
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Profound Elevation in Thyroid-Stimulating
Hormone and Increased Thyroid Hormone
Requirements Associated with the
Development of Nephrotic Syndrome
Sameer Stas, M.D., and David W. Gardner, M.D.
Department of Medicine, Endocrinology Division, University of Missouri-Columbia, Columbia, Missouri
bjective

o recognize nephrotic syndrome (NS)
s a potential cause of increasing thy-
oid hormone requirements in patient
ith hypothyroidism.
ase Presentation

23-yr-old white female was diagnosed
ith primary hyperthyroidism (most

ikely Graves’ disease) 6 yr ago. This
as based on a low TSH level of less
han 0.03 �/ml, elevated thyroid hor-
ones levels, and diffusely increased

adioactive iodine thyroid uptake of
5% at 24 h. There was no family his-

continued on page 6
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continued from page 5

ory of thyroid disease. This patient
as treated with radioactive iodine ab-

ation using 10 mCi of I131. Within a few
onths, she responded to treatment

nd was started on supplemental levo-
hyroixine (LT4).

he patient’s clinical condition was sta-
le for 5 yr on a LT4 dose in the range
f 100–175 �g daily with TSH levels
ithin normal limits. However, in 2004,
er LT4 treatment was interrupted for
everal months due to financial issues
nd her TSH rose to 347 mU/ml. At this
ime, therapy was resumed and TSH
evels came back to normal. In early
006, she developed symptoms of pro-
ound hypothyroidism and elevated lev-
ls of TSH (102 mU/ml) while taking the
ame maintenance dose of LT4 (150 �g
aily). She was taking her thyroid medi-
ation daily, while fasting, and without
ny other medications, vitamins or cal-
ium supplements. She also denied tak-
ng proton pump inhibitors, or antacids.
espite the increased dose of LT4 (up

o 300 �g daily), her TSH level rose to
08 mU/ml and her free T4 (FT4) de-
reased to 0.58 (RR 0.71–1.85) ng/dl,
nd her free T3 (FT3) level dropped to
.5 pg/ ml (RR 2–4.2). Her reverse T3

rT3) levels were also low at 19 pg/ml
RR 90–350). Thyroid peroxidase anti-
odies were negative.

uring the same period of time, she
as diagnosed with NS due to membra-
ous glomerulonephritis associated
ith retroperitoneal fibroses of un-
nown etiology. Her 24-h urine protein
eached 12 g and her serum albumin
evel went down to 0.8 g/dl, whereas
er creatinine level stayed in the nor-
al range. She had a significant loss of

hyroid hormones in the urine, as esti-
ated by total T4, which was 3.9 �g/dl

nd total T3, which was 29 ng/dl.

he NS was treated with mycopheno-
ate mofetil (cellcept) and high-dose
rednisone. In addition to these, an an-
iotensin converting enzyme inhibitor
or the proteinuria, a statin for newly

iagnosed hyperlipidemia, and a loop m
iuretic for pitting edema were also ini-
iated. The proteinuria responded par-
ially to treatment. Following the same
rend, LT4 requirements decreased and
oth the thyroid hormones levels and
he TSH level returned to normal.

iscussion

e present an interesting case of a
oung woman with postradioactive io-
ine ablation hypothyroidism who be-
ame very resistant to treatment (with
ecurrence of clinical and biochemical
ypothyroidism) in conjunction with
he development of NS. Her TSH re-
ained elevated in spite of a large re-

lacement dose of LT4 and at the same
ime the amount of thyroid hormone in
er urine was elevated.

ost of the T4 and T3 in the blood are
ound T4-binding globulin (TBG).
maller amounts are bound to albumin
nd transthyretin, which is also called

4 binding prealbumin. In normal condi-
ions, there are negligible amounts of T4

nd T3 in the urine because of the lim-
ted filterability of the hormone-binding
rotein complexes. In NS, TBG and trans-
hyretin are excreted in addition to al-
umin (1, 2). An albumin level in a
atient with NS can be used as a surro-
ate for the TBG level. T4 and T3 are
xcreted in significant amounts in the
rine along with the lost protein. More-
ver, there is a significant correlation
etween the serum level of albumin and
erum levels of both total T4 and total

3 (3). Most patients with a normal thy-
oid who develop NS have normal or
lightly high TSH. Serum T4 and FT4 are
sually normal, while serum T3 and FT3

re usually decreased (1). However, in
evere cases of NS, primary hypothy-
oidism can occur even in the absence
f thyroid disease. Also, patients with
rimary thyroid failure who take LT4

nd develop NS rarely present with in-
reased LT4 requirements (4). Interest-
ngly, in our patient, the increased
equirement of thyroid hormone as in-
icated by increased TSH levels pre-
eded the clinical diagnosis of NS. The

agnitude of TSH elevation when the
atient had NS and was taking her med-
cation was comparable to TSH eleva-
ion when she did not have NS and did
ot take the medication for a few
onths due to financial issues. Dou-
ling the dose of LT4 did not help in
estoring euthyroixinemia. This finding
s consistent with previous reports
hich showed that exogenous thyroid
ormones usually fail to correct the sit-
ation unless the kidney problem is
olved (5). The pathophysiology of hy-
othyroidism in the context of NS is
enerally believed to be due to rapid
rinary elimination of the protein-
ound thyroid hormones. Nevertheless,
ther factors such as iodine deficiency
nd changes in the biosynthesis, bind-
ng to carrier proteins, and metabolism
f T4 and T3 might play a role (1).

onclusions

ost patients with NS have normal thy-
oid function tests. However, cases of
rofound hypothyroidism may occur in
atients of severe NS or in patients of

imited thyroid reserve.

xogenous thyroid hormone usually
oes not correct the hypothyroidism
ue to continuous urinary loss. Further-
ore, improvement in proteinuria re-

ults in lower requirements of thyroid
ormones.
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Elevated High-Density Lipoprotein
Jean-Paul Kovalik, M.D., Ph.D.
Department of Medicine, Division of Endocrinology, Metabolism and Nutrition,
Duke University Medical Center, Durham, North Carolina
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ntroduction

54-yr-old woman was referred to the
ipid clinic for evaluation of an abnor-

al lipid profile. Her primary care phy-
ician had noted a very high high-
ensity lipoprotein (HDL) level on
outine preventive screening. The pri-
ary care physician was concerned

hat a very high HDL cholesterol level
ould be indicative of a lipid disorder
nd that excess cardiovascular risk may
e associated with the lipid abnormality.

escription

he patient was a 54-yr-old Caucasian
oman being evaluated for a high se-

um HDL level. The woman related that
er HDL levels had been high on previ-
us testing over the years. She has
ever been placed on lipid medications.
he related no serious health problems.
he undertakes regular physical activity
ith daily exercise on a treadmill walk-

ng at a brisk pace. She has never expe-
ienced chest pains, unusual shortness
f breath, weakness or numbness of the
xtremities, nor any slurring of speech
r difficulty swallowing. She has never
ndergone formal cardiac stress testing.

he has an identical twin sister who
lso has elevated HDL cholesterol. Her
ister had undergone a medical evalua-
ion and was told that she had “large”
ipoproteins and was placed on statin
herapy. Her sister has never been diag-
osed with cardiovascular disease and
as a similar exercise tolerance as the
atient. Her father has a history of cor-
nary artery disease and suffered a
yocardial infarction at age 72. Her
other lived to the age of 84. She re-
orts that many members of her moth-
r’s family are long-lived. There is no
istory of cardiovascular disease in her
other’s family.

he reported no other medical prob-
ems and takes only a daily multivita-
in and calcium with vitamin D. She m

ndoTrends
as no drug allergies. She has never
moked and on average has an alco-
olic beverage once a month. She eats
serving of meat, veal, or pork five

imes a week and has five to seven
ervings of eggs each week. The patient
s married with no children. She works
s a project manager at a local bank.

n physical examination the patient
as a thin, physically fit appearing Cau-
asian woman. Her blood pressure was
10/70 with a pulse of 65. Her height
as 5 ft 2 in. with a weight of 105 lbs
nd a body mass index of 19.5. Her car-
iovascular exam revealed a regular
ate and rhythm with no murmurs rubs
r gallops; the radial, femoral, dorsalis
edis and posterior tibialis pulses were
ymmetric and there were no carotid or
emoral bruits. The remainder of her
hysical exam was normal.

er fasting lipid profile revealed a total
erum cholesterol of 260 mg/dl, triglyc-
rides of 52, HDL of 178 with a low-
ensity lipoprotein (LDL) of 72. Serum
lectrolytes, creatinine, and complete
lood counts were within normal limits.

ETP Deficiency

ased on her history, the physical
xam and laboratory results the patient
ay have a deficiency in cholesteryl

ster transfer protein (CETP). The pres-
nce of an inherited genetic mutation is
ore likely given a similar lipid abnor-
ality in her identical twin sister. The

nitial description of this condition was
n 1989 with the characterization of a
amily in Japan with CETP deficiency
ue to a splicing defect of the CETP
ene (1, 2). Family members homozy-
ous for the mutation had moderate
ypercholesterolemia, greatly increased
DL and decreased LDL. Family mem-
ers heterozygous for the mutation had
ETP levels in the lower range of nor-

al and moderately increased HDL. No
amily members had premature coro-
ary artery disease and there was a
endency toward long life span.

ETP and HDL Physiology

ETP plays an important role in HDL me-
abolism (3). Apolipoprotein (Apo)-A1 is
he predominant lipoprotein found on
DL and originates in the liver. Circulat-

ng lipid poor Apo-A1 acquires choles-
erol from peripheral tissue through
nteraction with the ATP-binding cassette
1 protein (ABCA1), which transports

ree cholesterol from peripheral cells to
he nascent HDL particle. Mutations in
he ABCA1 gene result in Tangier disease
hich is characterized by very low HDL

evels and cholesterol accumulation in
eripheral tissues (4). Free cholesterol in
he nascent HDL particle is esterified by
ecithin:cholesterol acyl-transferase
LCAT) into cholesterol esters which mi-
rate to the inner core of the maturing
article. Mature HDL particles can inter-
ct with scavenger receptors to deliver
holesterol to the liver. The net effect of
his pathway for HDL metabolism is re-
oval of cholesterol from peripheral tis-

ues. CETP provides an alternate route
or cholesterol movement by stimulating
he exchange of cholesterol esters from
po-A rich HDL particles to Apo-B con-

aining LDL and very low-density lipopro-
ein (VLDL) particles. HDL acquires
riglyceride in exchange for the choles-
erol esters. The consequence of CETP
ction is to transfer cholesterol esters
nto VLDL and LDL and move triglyceride
rom these particles into HDL. The role of
ETP in transferring triglycerides into
DL may explain why patients with hy-
ertriglyceridemia have low HDL levels.

ETP and Atherosclerosis

ETP has several pro-atherogenic and
nti-atherogenic actions. The net effect
f the enzyme is to reduce HDL levels
nd raise serum LDL concentrations. In
continued on page 8
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continued from page 7

ddition, CETP generates triglyceride-
ich HDL that is acted on by tissue
ipases to yield small dense HDL.
po-A1 tends to dissociate from small
ense HDL and is then be excreted by
he kidneys and thus lost to the circula-
ion. By transferring cholesterol esters
nto VLDL and LDL, CETP also raises
he proportion of small-dense LDL and
DL. The loss of Apo-A1 from the circu-
ation and increasing proportion of
mall dense LDL are both considered
therogenic changes. Alternatively,
ETP mediates transfer of cholesterol
sters to VLDL and LDL, which are
ventually taken up by the liver. CETP
ay thus facilitate cholesterol efflux

rom peripheral tissues and thus act in
n anti-atherogenic manner.

xperimental Evidence

tudies in animals and humans give
onflicting results on the role of CETP
n promoting atherosclerosis. In rabbits,
dministration of a pharmacologic in-
ibitor of CETP led to an increased HDL
nd decreased progression of athero-
clerotic lesions (5) In one study, over-
xpression of CETP in mice led to
ncreased buildup of atherosclerotic
esions (6), supporting the hypothesis
hat CETP has pro-atherogenic activity.
n a separate study, mice expressing a
uman CETP transgene had markedly
ttenuated development of atheroscle-
osis compared with controls (7), sup-
orting the case of CETP as a
rotective factor against atherosclero-
is. Human studies generally support
he view that increased CETP activity is
ssociated with increased risk of coro-
ary artery disease, whereas decreased
ETP levels are protective against ath-
rosclerosis. A 7-yr follow-up of over
000 men in the Honolulu Heart Pro-
ram revealed that men with an HDL
reater than 60 mg/dl had a lower rela-
ive risk of CHD compared with men
ith an HDL less than 40. Furthermore,
en with CETP mutations had the low-

st risk of CHD, although the difference
as not significant (8). A case-control

tudy using the prospective EPIC-
orfolk study group found that elevated
ETP levels were associated with in-
reased risk of future coronary artery
isease, but only in those with high tri-
lyceride levels (9).
 a
orcetrapib

he inverse correlation between HDL
evels and risk of coronary artery dis-
ase has been long known (10). Further-
ore, interventions that increased HDL

evels reduced risk of future coronary
vents. In the Veterans Affairs High-
ensity Lipoprotein Intervention Trial

VA-HIT) trial, patients who received
emfibrozil achieved improvements in
DL levels (11). The increase in HDL
as significantly associated with re-
uced cardiovascular events. These re-
ults as well the correlation between
educed CETP activity and high HDL
evels supported the development of
harmacologic inhibitors of CETP. A
ecent large trial examined the use of a
ETP inhibitor to raise HDL in patients
t high cardiovascular risk. Patients tak-
ng the study drug (torcetrapib)
chieved a 72% increase in HDL choles-
erol and 25% reduction in LDL choles-
erol (12). Unfortunately, there was a
ignificant increased risk of cardiovas-
ular events and death from any cause
n the patients receiving the study drug.
n addition, patients receiving torce-
rapib had a mean 5.4-mm Hg elevation
n systolic blood pressure. In a separate
tudy, patients receiving torcetrapib
ad substantially raised HDL but also
eveloped increased blood pressure
nd showed no change in the rate of
rogression of carotid intima-media
hickness (13). The failure to slow the
ncrease in carotid initima-media thick-
ess has put into doubt the anti-
therogenic potential of torcetrapib. It
s not clear why there were increased
ardiovascular events and higher mor-
ality in patients taking torcetrapib. The
edication raised blood pressure in a

ubset of patients and this may have
ontributed to the increased risk.
hether the increased risk was caused

y raising of the blood pressure, some
ther unexpected side effect or alter-
tions in lipid dynamics is still unclear.
he answer is important not only to the
harmaceutical industry but also to pa-
ients carrying mutations in CETP.

ssessment of Patient

n our opinion, the patient with ele-
ated HDL cholesterol likely has no in-
reased risk of cardiovascular disease

nd may, in fact, be protected from ath-
rosclerosis. This is based on our cur-
ent understanding of lipid physiology,
xperimental data from animal models,
nd a review of the natural history of
atients with CETP deficiency. To fur-
her characterize the lipid profile in the
atient, we have sent serum samples

or determination of Apo-A1 levels as
ell as NMR-based lipoprotein subfrac-

ion analysis. We anticipate seeing ele-
ated Apo-A1 and an increased
reponderance of large HDL particles.
e have also offered her referral to

enters with research experience in
ETP deficiency. To better quantify her

uture risk of cardiovascular disease we
ave referred her for measurement of
arotid intima-media thickness, which
ives a good estimate of the atheroscle-
otic burden (14). We have recom-
ended no medical intervention at this

ime.
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Childrens Hospital Los Angeles
Preceptorial Recap
nder the direction of Dr. Mitchell Geff-
er, Childrens Hospital Los Angeles
CHLA) recently held its third Endo-
rine Fellows Foundation (EFF) Precep-
orship Program in Pediatric
ndocrinology and Diabetes in the last
yr. Selected fellows from Brown Uni-

ersity Hasbro Children’s Hospital
Mimi Kim, M.D.), University of Texas
ealth Sciences Center San Antonio

Anita Swamy, M.D.), Vanderbilt Univer-
ity (Bradley Van Sickle, M.D., Ph.D.),
ational Institutes of Health (Rebecca
rown, M.D.), and Uniformed Armed
ervices (Eric Sherman, M.D.) partici-
ated in a 2-wk program held Novem-
er 5–16, 2007.

ighlights of the program included
ury” (Francine Kaufman, M.D.), “The
idsNFitness Obesity Program”
Megan Lipton, Director of KidNfit-
ess), “The TODAY Study” (Daina
reimane, M.D.), “Childhood Osteopo-
osis” (Pisit Pitukcheewanont, M.D.),
Pediatric Obesity: Why We Can’t Af-
ord to Wait” (Andriette Ward, M.D.),
Thyroid Cancer in Childhood” (Lynda
isher, M.D.), and “Hormone Resis-
ance: A Sensitive Subject” (Mitchell
effner, M.D.). Invited lectures were
elivered on the topics of “The First
lush of Puberty—The Story of
isspeptin as Told through Mice and
en” (Stephanie Seminara, M.D. of
arvard Medical School, Boston, MA)
nd “C-Type Natriuretic Peptide: A
ormone of Growing Interest” (Robert
acksonville, FL). Additional programs
ncluded: “Living with Diabetes CHLA
tyle,” “Stem Cells in Diabetes Re-
earch,” “Pediatric Surgery,” “Update
n Diabetes Technology,” and “A Day
t Esoterix Laboratories.” New ses-
ions included: “Hands-on Physiology
aboratory Experience” and “Research
ay at the USC Biomedical Campus.”

isiting fellows had the unique opportu-
ities to preview the Discovery Channel
ocumentary “Diabetes: A Global Epi-
emic” with Francine Kaufman, M.D. and
o partake in the “CARES Foundation
amily Symposium” at Cedars-Sinai Medi-
al Center. Finally, the visiting fellows
nd the CHLA fellows gave brief synopses
f their research data to each other and
o divisional faculty members.
Hyperinsulinemic Hypoglycemia: A Late
Complication of Roux-en-Y
Gastric Bypass Surgery
Irene Folaron, M.D., CAPT, USAF, MC, and Tom Sauerwein, M.D., LTCOL, USAF, MC
Department of Endocrinology and Metabolism, Wilford Hall Medical Center
Lackland Air Force Base, Texas
ntroduction

ver the past 20 yr, there has been a
apid rise in overweight and obesity
ates in the United States. In result, a
oncomitant rise in demand for bariat-
ic surgery has also been seen. Cur-
ently, two types of bariatric
rocedures are commonly performed
oday: the Roux-en-Y Gastric Bypass
RYGB) and the Laparoscopic Adjust-
ble Gastric Banding (LAGB). The
ormer is the most common procedure
n the United States, comprising approx-
mately 80% of all bariatric procedures.
enerally, the RYGB is more effective

han the LAGB, allowing about 61% of
xcess weight loss, compared with ap-
roximately 48% with LAGB (1). The
YGB is also known to reduce or re-

continued on page 10
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continued from page 9

olve multiple obesity-related mor-
idities, such as hypertension,
yperlipidemia, and type 2 diabetes
ellitus. Its ability to ameliorate type 2
iabetes is noteworthy in that diabetic
atients are often able to discontinue
heir diabetes medication within days
fter their surgery, before losing any
ignificant weight. Although likely to be
ultifactorial, a proposed mechanism
ehind this remarkable effect is an al-
eration in incretin physiology induced
y the intestinal arrangement in RYGB.
LP-1, an incretin produced by intesti-
al L-cells, has been shown to promote
-cell proliferation and reduce apopto-
is. However, an extreme variant of this
ffect may be responsible for a newly
ecognized complication with RYGB.
hree years ago, two case series were
ublished describing patients who de-
eloped hyperinsulinemic hypoglycemia
ue to nesidioblastosis, occurring a few
ears after their RYGB (2, 3). We report
case of a patient who developed ne-

idioblastosis after RYGB, followed by a
omplicated clinical course.

ase Report

e present a 49-yr-old female with a
rior history of type 2 diabetes melli-
us, hyperlipidemia, and depression,
ho received a RYGB in 2005. The sur-
ery itself was unremarkable and, over
few weeks, she ceased to require any
iabetes medications. She complied
ell with her dietary and exercise re-
uirement and was eventually able to
iscontinue her lipid medications as
ell. Two years after her surgery, she
ad lost 27% of her initial body weight.
t this time, however, she started com-
laining of episodic lightheadedness,
remors, and periods of confusion,
rompting a neurological evaluation.
er symptoms were attributed to Depa-
ote toxicity, which was changed to an-
ther medication, but her symptoms
ersisted. On an outpatient visit, she
as noted to have frequent hypoglyce-
ic episode on her fingerstick log, but

he was unsure whether they corre-
ponded to her symptoms. She under-
ent a supervised 72-h fast, which
recipitated a hypoglycemic episode a

ew hours after her admission. She was
ound to have a blood glucose of 49
g/dl with an insulin and C-peptide lev-

0

ls of 14.2 �IU/ml (2.6–24.9) and 3.4
g/ml (1.1–4.4), associated with adren-
rgic symptoms. These results
rompted an abdominal CT to search

or an insulinoma, which was unremark-
ble. She then received a mixed meal
est with an exaggerated insulin re-
ponse at 60 min postmixed-meal,
ollowed by slight hypoglycemia ap-
roximately 150 min postmixed-meal.
hese findings generated a suspicion

or RYGB-related nesidioblastosis. Be-
ause the patient favored surgical over
edical therapy, the patient underwent
selective arterial calcium stimulation

est to localize the affected pancreatic
rea. There was a 2-fold insulin gradient
t the distribution of the splenic artery,
hich localized the nesidioblastosis to

he pancreatic body and tail. The pa-
ient had a distal pancreatectomy with
istologic findings consistent with ne-
idioblastosis.

he patient did well for 4 months, but
ypoglycemic episodes quickly re-
urred. She complained of both fasting
nd postprandial hypoglycemia, with
lucose levels as low as 30–40 mg/dl. A
rial of Diazoxide was started, but upti-
ration was limited by intolerance to
ide effects. Octreotide was also tried
lone and in combination with Diazox-
de, but she could not tolerate the med-
cations. After failing both therapies
lone and in combination, she was eval-
ated for a subtotal pancreatectomy.
he agreed to the procedure, leaving a
0% pancreas remnant. As before, her
ancreatic histology displayed features
f nesidioblastosis.

he remained relatively euglycemic
hroughout her hospitalization, but as
n outpatient, she reported fasting fin-
ersticks in the 200s. Because of this,
he was started on low doses of pran-
ial and basal insulin. She also had a
lucagon-stimulated C-peptide test,
hich revealed a subnormal C-peptide

esponse, suggesting severe �-cell im-
airment. However, she required a
uick down-taper of her insulin doses
s she was experiencing severe hypo-
lycemic episodes even with very low
oses of insulin. Eventually, insulin was
iscontinued without any episodes of
iabetes ketoacidosis or severe hyper-
lycemia. This suggested that her rem-
ant pancreas produced enough insulin
o maintain euglycemia, although most
f her pancreas had been removed.
his was an unexpected finding given

he subnormal C-peptide response to
lucagon and the extent of the pancrea-
ectomy. It is conjectured that her rem-
ant pancreas may have also been
ffected with nesidioblastosis.

iscussion

he link between RYGB and nesidio-
lastosis was initially introduced
hrough case series by Drs. Service and
atti (2, 3). In his article, Dr. Service
oted an unusually high proportion of
atients with nesidioblastosis among
ost-RYGB patients compared with the
eneral population. The patients in the
ase series each underwent a partial
ancreatectomy, revealing enlarged is-

ets, hypertrophic �-cells, and periduc-
al cells staining for insulin. These
eatures are consistent with nesidio-
lastosis.

ne potential mechanism behind this is
n underlyling hyperinsulinemia predat-
ng RYGB, as in genetic mutations in-
olving SUR1/Kir6.2, glucokinase, and
lutamate dehydrogenase genes. The
nderlying hyperinsulinemia may have

nitially led to obesity, then unmasked
ith rapid weight loss. Another hypoth-
sis focuses on alterations in incretin
ecretion induced by the change in in-
estinal anatomy. Ghrelin, glucose-
ependent insulinotropic peptide (GIP),
nd especially glucagon-like peptide 1
GLP-1) are the most likely culprits. Gh-
elin, which antagonizes insulin secre-
ion and action, has been shown to
aradoxically decline and lose its pran-
ial pattern after RYGB (4). It has also
een noted that GIP and GLP-1 rise as
oon as 1 month after RYGB in type 2
iabetics. The rise in GLP-1 is of partic-
lar interest because of its proliferating
nd anti-apoptotic effects on �-cells (5).
LP-1 hypersecretion is likely to be

inked to the hastened transit of nutri-
nts to intestinal L-cells after RYGB. In
ddition to the rise in GLP-1, studies in
iabetic rats suggest that isolating the
roximal intestines also enhances glu-
ose disposal. It is suggested that the
roximal intestines produce a putative
EndoTrends
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continued from page 10

nti-incretin factor that prevents unin-
ibited incretin action. Without this
nti-incretin factor, incretins are able to
xert their effects uninhibited, leading
o nesidioblastosis (6). Experience with
LP-1, however, suggests that other fac-

ors are at play in causing hypoglyce-
ia. A GLP-1 analog has been marketed

or type 2 diabetes therapy, which
auses supraphysiologic levels of
LP-1, but there has yet to be a case of
yperinsulinemic hypoglycemia in this
opulation. Also, RYGB clearly outper-

orms GLP-1 analogs in resolving type 2
iabetes.

s in our patient, affected individuals
resent with neuroglycopenic and ad-
energic symptoms 1–2 yr after their
urgery. Hypoglycemic episodes are
oted 1–3 h after meals, which worsen

n frequency and severity over time.
ymptoms resemble dumping syn-
rome, a common complication of
YGB, which can delay the correct di-
gnosis. The two can be differentiated
y the presence of neuroglycopenic
ymptoms, which are not expected in
umping syndrome, and the recalci-
rance to dietary therapy. Diagnosis
tarts with a mixed meal test, which
ften reveals elevated insulin and
-peptide levels at 30 min, followed by
ypoglycemia at approximately 60 min.
adiographic imaging of the pancreas is
ften of little utility, as nesidioblastosis

s a histologic finding and not visible on
adiographs. To localize the affected
rea, an insulin gradient using calcium
timulation is utilized. In the selective
rterial calcium stimulation test
SACST), calcium is injected into the
ndoTrends
astroduodenal artery (GDA), superior
esenteric artery (SMA), and splenic

rtery (SA). At least doubling of the in-
ulin level drawn at the right hepatic
ein suggests the presence of hyper-
unctioning �-cells at the territory of
he artery being studied. In general, the
DA supplies primarily the uncinate
rocess and secondarily the pancreatic
ead, the SMA supplies primarily the
ead and secondarily the uncinate pro-
ess, and the SA supplies the body and
ail.

herapeutic options include dietary
hanges, medications, and surgery.
mall, low-carbohydrate meals, supple-
ented with protein and fats as de-

ired, prevent a robust insulin
esponse. �-Glucosidase inhibitors,
hich inhibit the breakdown of carbo-
ydrates to monosaccharides, prevent
apid glucose absorption, also attenuat-
ng the insulin response. Diazoxide in-
ibits insulin secretion by activating
TP-dependent potassium channels on
-cells, thereby preventing the depolar-

zation cascade that leads to insulin re-
ease. Octreotide is also a potent
nhibitor of insulin secretion. Patients
ho cannot tolerate or are refractory to
edical therapy may proceed to a par-

ial pancreatectomy. The extent of the
ancreatectomy depends upon the loca-
ion of the insulin gradient on the
ACST. Because the underlying pathol-
gy remains, the islets on the remnant
ancreas may be eventually affected,
equiring a subtotal pancreatectomy
7). Although highly effective against
esidioblastosis, pancreatoprivic diabe-
es is a potential consequence.
yperinsulinemic hypoglycemia has
merged as a new late complication of
YGB. Although a few hypotheses have
een proposed, further research is
eeded to fully define the pathophysiol-
gy, identify predisposed patients, and
valuate treatment outcomes. Given the
ncreasing popularity of bariatric sur-
ery, future investigations will hopefully
urther elucidate this disease process.
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he Endocrine Fellows Foundation, in
o-sponsorship with the American Dia-
etes Association, presented the Sixth
nnual EFF/ADA Fellows’ Forum. The
orum was held on January 31, 2008, in
an Francisco, CA. It preceded the
DA’s PostGraduate Course.

he Forum provided Fellows in endocri-
ology training the opportunity to hear
nd interact with some of the world’s
ost acclaimed thought leaders in vari-
us fields of endocrinology. R

2

he program consisted of didactic lec-
ures and pragmatic workshop experi-
nces. Among those presenting lectures
ere Drs. Ralph DeFronzo (Insulin Re-

istance Syndrome and Steven Kahn
Relationship between Insulin Sensitiv-
ty and Insulin Release: Importance in
lucose Metabolism.

he various workshops were men-
ored by Drs. Jack Leahy, Robert

atner, Brent Wisse, Robert Henry,
lifford Rosen, Jorge Mestman,
elly Hunt, and Andrew Drexler.

he comments from the 80 attending Fel-
ows underscored how very appreciative
hey were of this opportunity. They in-
luded “valuable experience,” “excellent
nteractive approach,” “outstanding pro-
ram,” and “terrific faculty.”

special “thank you” is extended to
anofi-aventis for providing an educa-
ional grant for this Forum.
R
m
F

EFF Fellows at meeting
Clifford Rosen, M.D. (faculty) visiting with Fellows
Jorge Mestman, M.D. (faculty) and Sherman
Holvey, M.D., President, Endocrine Fellows
Foundation
alph DeFronzo, M.D. (faculty) and Sher-
an Holvey, M.D., President, Endocrine

ellows Foundation
Drs. Robert Ratner, Derek LeRoith (EFF Board),
Kelly Hunt, and Andrew Drexler
Additional attendees at the EFF meeting
EndoTrends
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Contribute to EndoTrends . . .

Submit a patient case study, journal review, or research update to EndoTrends. It is an innovative, quarterly newsletter for endocrine fel-
lows sponsored by the Endocrine Fellows Foundation (EFF). In each issue, we seek to provide practical clinical information on a variety of
topics.

The Endocrine Fellows Foundation realizes that, as dedicated medical practitioners, our mentors and peers are our best resource for
growth and education. Endocrine Fellows are encouraged to submit ideas and/or articles for publication and will receive a $300 honorar-
ium for accepted material.

Articles should range from 800–1000 words or two to four typewritten pages. Exceptions for longer or shorter articles may be made based
on content. Submissions should include an original manuscript (including all applicable bibliographic references), a diskette containing
the article (Word 6.0 preferred, ACSII format also accepted), plus any accompanying photographs, charts, or graphs (graphic accompani-
ment to submitted articles is highly encouraged).

Figures should be submitted as TIFF or EPS files. Photoshop files are also acceptable. Please submit artwork at the size it should be
printed. See http://cjs.cadmus.com/da for additional information. Please provide a good quality hard copy for each figure submitted.
Please send figures on CD or disk rather than e-mail.

Please note: EFF reserves the right to edit the material as necessary to accommodate the available space. Your Mentor must review, ap-
prove, and sign off on your articles before you submit them to our office.

If you have a topic that you think would be of interest to our readers, please forward your submission to Marilyn Fishman, Executive Di-
rector, The Endocrine Fellows Foundation, 5959 W. Century Boulevard, Suite 550, Los Angeles, CA 90045. For questions, please call (877)
877-6515.
EMPLOYMENT OPPORTUNITIES

Single practicing physician (Endocrinologist)
looking for associate doctor—full-time—in Bev-
erly Hills, California, Office. Large practice. Sal-
ary is commensurate with time of postgraduate
training. Please fax bios to: (310) 652-2269. For
information: please call (310) 657-1780.

Board Certified or Board Eligible Endocrinologist

San Antonio, Texas. We are seeking a Board Certi-
fied or Board Eligible Endocrinologist doctor to
work in an eight-physician Endocrine group at the
Texas Diabetes Institute (TDI). The TDI is a 153,000
square foot state-of-the-art facility devoted to the
care of patients with diabetes and includes all

medical and surgical subspecialties devoted to the compre-
hensive care of the diabetes patient. The Endocrine physi-
cians must be capable of interacting with a large Diabetes/
Endocrine group at the University of Texas Health Science
Center including seven other Endocrine physicians. The
physician will have a faculty appointment as a Clinical As-
sistant Professor at the UTHSCSA. The University of Texas
Health Science Center at San Antonio (UTHSCSA) is an
equal opportunity affirmative action employer. The UTH-
SCSA offers a competitive salary and generous benefits
package. All faculty appointments are designated as
security-sensitive positions. Interested candidates should
contact Ralph A. DeFronzo, M.D., Deputy Director at TDI,
Professor of Medicine, and Chief of the Diabetes Division,
UTHSCSA (210-567-6691), and e-mail a copy of their CV to
Albarado@uthscsa.edu.
ndoTrends 13



1
 EndoTrends4



E

EndoTrends QUESTIONNAIRE:

EndoTrends is published by the Endocrine Fellows
Foundation to provide important, useful, and
interesting medical and other relevant information to Endocrine
Fellows, young practicing endocrinologists, and the clinical
endocrine community in general.

To help us improve our news magazine and increase its value to
you, I would appreciate your thoughts about the following three
items:

1. What is your general impression of the educational value of
EndoTrends?
□ Excellent □ Somewhat valuable □ Satisfactory

2. What sections of EndoTrends would you like to have
emphasized, de-emphasized, or eliminated?

Case Reports Program Articles Miscellaneous

More/Less More/Less More/Less

3. Your suggestions for publishing additional types of material:

Name (Optional)___________________________

Please Tear Out and Fax Form to (310) 216-0677
Or mail to: Endocrine Fellows Foundation

5959 West Century Blvd., Suite #550
Los Angeles, CA 90045

(310) 877-6515
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